Epigenetic effect of cadmium on global de novo DNA hypomethylation in the cadmium-induced ventral body wall defect (VBWD) in the chick model.
Administration of the heavy metal cadmium (Cd) induces ventral body wall defects (VBWD) in the chick embryo. In this model, the expression of most genes involved in body wall formation is altered 4h-posttreatment. However, the mechanism by which Cd results in the initiation of altered gene expression remains unclear. Epigenetic mechanisms can change genome function under exogenous influences. Moreover, Cd is one of the environmental factors that can affect epigenomic programming. De novo DNA methylation is essential for normal embryogenesis and is regulated by the DNA methyltransferases (DNMT)3A and DNMT3B. The objective of this study was to investigate the hypothesis that gene expression levels of DNMT3A/3B were altered, resulting in global DNA methylation changes during the critical period of embryogenesis in the Cd chick model. After 60-h incubation, chick embryos (n = 48) were harvested at 1, 4, and 8 h after treatment with saline or Cd, and divided into controls and Cd groups. Quantitative reverse transcription PCR was performed to evaluate the gene expression levels of DNMT3A/3B in the chick embryos and was statistically analyzed using Student's t-test. Immunohistochemistry was performed using a monoclonal antibody against 5-methylcytidine (5'MeC), which labels methyl-rich regions within the nucleus. DNMT3A/3B gene expression levels at 4 h were significantly downregulated in the Cd group compared with controls (p < 0.005/p < 0.00001, respectively). Immunoreactivity of 5'MeC was markedly diminished in the Cd group at 4 h. Our findings demonstrates for the first time that Cd impacts on the expression levels of DNMT3A/3B, which may underlie the pathogenesis of VBWD in the Cd chick model.